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ABSTRACT
Objective To evaluate the relative effectiveness of
hysterectomy, endometrial destruction (both “first
generation” hysteroscopic and “second generation” non-
hysteroscopic techniques), and the levonorgestrel
releasing intrauterine system (Mirena) in the treatment of
heavy menstrual bleeding.
Design Meta-analysis of data from individual patients,
withdirectandindirectcomparisonsmadeontheprimary
outcome measure of patients’ dissatisfaction.
Data sources Data were sought from the 30 randomised
controlled trials identified after a comprehensive search
of the Cochrane Library, Medline, Embase, and CINAHL
databases, reference lists, and contact with experts. Raw
data were available from 2814 women randomised into
17 trials (seven trials including 1359 women for first v
second generation endometrial destruction; six trials
including1042womenforhysterectomyvfirstgeneration
endometrial destruction; one trial including 236 women
for hysterectomy v Mirena; three trials including 177
women for second generation endometrial destruction v
Mirena).
Eligibility criteria for selecting studies Randomised
controlled trials comparing hysterectomy, first and
second generation endometrial destruction, and Mirena
for women with heavy menstrual bleeding unresponsive
to other medical treatment.
Results At around 12 months, more women were
dissatisfied with outcome with first generation
hysteroscopic techniques than with hysterectomy (13% v
5%;oddsratio2.46,95%confidenceinterval1.54to3.9,
P<0.001), but hospital stay (weighted mean difference 3.
0 days, 2.9 to 3.1 days, P<0.001) and time to resumption
of normal activities (5.2 days, 4.7 to 5.7 days, P<0.001)
were longer for hysterectomy. Unsatisfactory outcomes
were comparable with first and second generation
techniques (odds ratio 1.2, 0.9 to 1.6, P=0.2), although
second generation techniques were quicker (weighted
mean difference 14.5 minutes, 13.7 to 15.3 minutes,
P<0.001) and women recovered sooner (0.48 days, 0.20
to 0.75 days, P<0.001), with fewer procedural
complications. Indirect comparison suggested more
unsatisfactory outcomes with second generation
techniquesthanwithhysterectomy(11%v5%;oddsratio
2.3, 1.3 to 4.2, P=0.006). Similar estimates were seen
when Mirena was indirectly compared with hysterectomy
(17% v 5%; odds ratio 2.2, 0.9 to 5.3, P=0.07), although
this comparison lacked power because of the limited
amount of data available for analysis.
Conclusions More women are dissatisfied after
endometrial destruction than after hysterectomy.
Dissatisfaction rates are low after all treatments, and
hysterectomy is associated with increased length of stay
in hospital and a longer recovery period. Definitive
evidence on effectiveness of Mirena compared with more
invasive procedures is lacking.
INTRODUCTION
Heavy menstrual bleeding is a common problem in
women of reproductive age.
1 It is often incapacitating
and expensive to treat and can severely affect a
woman’s quality of life.
23 Many women are not
happy with medical treatment and end up undergoing
surgery.
4 Hysterectomy was once the only surgical
option for heavy menstrual bleeding, and almost half
of the hysterectomies currently performed worldwide
are carried out for this reason.
5 Endometrial destruc-
tion techniques, which aim to destroy or remove the
endometrialtissue,
6havebecomeincreasinglypopular
alternatives, and, as a result, the number of hysterec-
tomies in the United Kingdom declined by 64%
between 1995 and 2002.
7 They were introduced in
the 1980s, with rollerball ablation and transcervical
resection emerging as the main approaches under
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8 Subsequently, second
generation non-hysteroscopic techniques have been
developed, which are easier to perform. Here, devices
are sited and activated to treat the whole endometrial
cavity simultaneously without visual control. Destruc-
tion is achieved through various methods, including
hightemperaturefluidsandbipolarelectricalormicro-
wave energy. Intrauterine devices were initially intro-
duced as contraceptives, but the addition of
progestogen resulted in reduced menstrual bleeding.
Mirena, the levonorgestrel releasing intrauterine sys-
tem, provides a non-surgical alternative, which is
reversible and spares fertility.
9
Women and clinicians now have a greater choice of
treatment,althoughevidencetosupportdecisionmak-
ing is inadequate. In the UK, guidelines from the
National Institute for Health and Clinical
Excellence
10 recommend the use of Mirena in the
first instance for women with benign heavy menstrual
bleeding, followed by endometrial destruction, if drug
treatments fail to resolve symptoms. Syntheses of evi-
dence from randomised controlled trials comparing
these treatments have been limited,
11-13 partly because
of scarcity of head to head comparisons and variation
in outcome measurements used to evaluate effective-
ness. We undertook a meta-analysis of data from indi-
vidual patients from all relevant trials to address
previous deficiencies in evidence synthesis. This sort
of meta-analysis has several advantages over tradi-
tionalreviewsofpublisheddata,
14includingtheability
to carry out data checks, standardise analytical meth-
ods, and undertake subgroup analyses.
METHODS
We sought data on individual patients from rando-
mised controlled trials of hysterectomy, endometrial
destruction techniques, and Mirena to examine their
relative efficacy as second line treatment for heavy
menstrual bleeding. The systematic review was con-
ducted based on a protocol designed with widely
recommended methods
1516 that complied with guide-
lines for reporting meta-analysis
17 (www.bctu.bham.
ac.uk/systematicreview/hmb/protocol.shtml).
Literature search and study selection
We searched the Cochrane Library, Medline (1966-
2010), Embase (1980 to May 2010), and CINAHL
databases (1982 to May 2010) using relevant terms
and word variants for population and interventions
(see appendix 1 on bmj.com). We also hand searched
the bibliographies of all relevant primary articles and
reviewstoidentifyanyarticlesmissedbytheelectronic
searches. Experts were contacted to identify further
studies. To identify any ongoing randomised
Satisfaction
as an outcome
within 2 years
(with IPD)
Articles retrieved for detailed evaluation (n=111)
Total citations identified (n=557)
Articles included (n=39)
Articles included in systematic review and meta-analysis (n=40) 
Unpublished studies (n=1*)
Articles excluded (n=72):
  Abstract/letter (n=6)
  Data not extractable (n=9) 
  Duplicates (n=57)
Trials unable to contribute to meta-analysis (n=10): 
  First generation v first generation (n=4)
  Second generation v second generation (n=4) 
  Hysterectomy v hysterectomy (n=2)
Mirena v first generation
endometrial destruction 
(n=3; 190 women)
Mirena v second
generation
endometrial destruction
(n=5; 304 women)
First v second generation
endometrial destruction
(n=14; 2448 women)
Hysterectomy
v Mirena
(n=1; 236 women)
Hysterectomy v
first generation
endometrial destruction
(n=7; 1127 women)
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3 trials (177 women)
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7 trials (1359 women)
IPD obtained from
1 trial (236 women)
IPD obtained from
6 trials (1042 women)
0 1 trial (83 women) 6 trials (1083 women) 0 3 trials (570 women)
Fig 1 | Study selection process for systematic review and meta-analysis of data from individual patients from randomised trials
comparing hysterectomy, endometrial destruction techniques, and Mirena for heavy menstrual bleeding (see appendix 2 on
bmj.com for details of selected trials). IPD=individual patient data. *Study was comparison of second generation endometrial
destruction techniques and did not contribute to meta-analysis
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Controlled Trials and the ISRCTN register. No lan-
guage restriction was applied.
Studies were selected in a two step process. Firstly,
we scrutinised the citations identified by the electronic
searches and obtained full manuscripts of all the cita-
tions that met, or were thought likely to meet, the pre-
determined inclusion criteria based on patients’ entry
criteria (women with heavy menstrual bleeding or
abnormal/excessive/prolonged uterine bleeding that
was unresponsive to other medical treatment) and
study design, the latter limited to randomised con-
trolled trials. We then considered four categories of
intervention: hysterectomy (performed abdominally,
vaginally, or laparoscopically); “first generation”
endometrial destruction techniques (using operative
hysteroscopy, including endometrial laser ablation,
transcervical resection of the endometrium (TCRE),
and rollerball endometrial ablation); “second genera-
tion” endometrial destruction techniques (those that
use a “blind” device to simultaneously treat the whole
cavity,includingthermalballoon(Cavaterm,Therma-
choice, and Vesta), microwave (Microsulis), laser
(ELITT), bipolar radio frequency (NovaSure), cryo-
ablation, and hydrothermal ablation); and a levonor-
gestrel releasing intrauterine system (Mirena). We
compared these categories of treatment against each
other; studies were excluded from the meta-analysis if
a comparison between relevant categories did not
exist, although we also requested data from studies
making a comparison within these categories to allow
further exploration of possible predictors of the pri-
mary outcome measure.
Data collection and study quality assessment
We made repeated attempts to contact corresponding
authors via post, email, or telephone to access data.
When initial attempts failed, we attempted personal
contactvia ourlinksthroughthe British andEuropean
Societies for Gynaecological Endoscopy. Authors
were asked to supply anonymised data for each of the
prespecified outcome measures and were invited to
becomepartofthecollaborativegroupwithjointown-
ership of the final publication. When investigators
declined to take part in the study or could not be con-
tacted, two independent reviewers (RC and LJM)
extracted published data from manuscripts using pre-
designed proformas. Any disagreements were
resolved by consensus or arbitration by a third
reviewer(JPD).Receiveddataweremergedintoamas-
ter database, specifically constructed for the review.
The data were cleaned and results cross checked
againstpublishedreportsofthetrials.Whendiscrepan-
cies existed we contacted authors for clarification.
Authors of the protocol reviewed all relevant out-
come measures to be used in the meta-analysis from
articlesidentifiedintheliteraturesearch.Levelofsatis-
faction with treatment was the most commonly mea-
suredoutcomeacrossallidentifiedstudies,with21out
of 30 (70%) using this measure, and we used it as our
primary outcome measure. Dissatisfaction rates are
presented to simplify interpretation of statistical
Compliance (%)
Hysterectomy v 1st generation
endometrial destruction Hysterectomy v Mirena
1st v 2nd generation
endometrial destruction
0 20 40 60 80 100
Randomisation adequate
Target population described
Sample size calculation reported
Two groups comparable at baseline
Intention to treat analysis reported
Follow-up >80%
Compliance with allocated treatment
  >80% in both arms at 12 months
Compliance (%)
0 20 40 60 80 100
Compliance (%)
0 20 40 60 80 100
Mirena v 1st generation
endometrial destruction
Mirena v 2nd generation
endometrial destruction Summary of all studies
Randomisation adequate
Target population described
Sample size calculation reported
Two groups comparable at baseline
Intention to treat analysis reported
Follow-up >80%
Compliance with allocated treatment
  >80% in both arms at 12 months
Yes No Unclear, not stated
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1 6
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7
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1
1
1
1
1
1
1
2 1 13 17 32
35
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31 4
3
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12 18
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Fig 2 | Quality of studies included in systematic review and meta-analysis of individual patient data from randomised trials
comparing hysterectomy, endometrial destruction techniques, and Mirena for heavy menstrual bleeding. Numbers inside bars
are numbers of studies (details given in appendix 3 on bmj.com)
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were takenasa positiveresponse,likewise “verydissa-
tisfied” or “dissatisfied” were taken as a negative
response. Where a “not sure” or “uncertain” response
wasgiventhesewereconservativelytakentobeanega-
tive rating of treatment, although we carried out a sen-
sitivity analysis to test the robustness of this
assumption. For a small number of studies,
18-21 we
used surrogate outcomes for satisfaction (major pro-
blemresolved/improvementofhealthstate/menstrual
symptoms successfully treated/degree of recommen-
dation). This assumption was also tested by sensitivity
analysis without these studies (indicated in the results
sectionwhereimportant)(seeappendix2onbmj.com).
Amorediseasespecificqualityoflifetool
22wouldhave
been the ideal choice for primary measure, but rele-
vantdatawerenotavailablefromtheidentifiedstudies.
We have shown from the data in this review, though,
that there is a strong relation between dissatisfaction
and patients’ quality of life (see results section).
Other outcome measures were bleeding scores (ran-
ging from a minimum of zero with no upper limit),
23
amenorrhoea rate (converted from a bleeding score
of zero where data existed, otherwise as reported),
heavybleedingrate(convertedfrombleedingscoresof
>100
23wheredataexisted,otherwiseasreported),EQ-
5D utility score,
24 SF-36 scores,
25 duration of surgery/
hospital stay, rates of general anaesthesia, postopera-
tive pain score (standardised from visual analogue
and ordinal scale scores on to a scale of 0-10), time to
return to work/normal activities/sexual activity, dys-
menorrhoea/dyspareunia rate, and proportion under-
going subsequent ablation/hysterectomy or
discontinuing use of Mirena. Predefined subgroups
wereageatrandomisation(≤40v>40),parity(nullipar-
ous v parous), length of uterine cavity (≤8 v >8 cm),
presence or absence of fibroids/polyps, and, when
available, severity of bleeding at baseline (bleeding
score ≤350 or >350).
We assessedall selectedtrialsfortheirmethodologi-
calqualitybyusingreceiveddatasetswhenavailablein
additiontothereportedinformation.Qualitywasscru-
tinisedby checkingadequacyofrandomisation, group
comparability at baseline (examining baseline charac-
teristics for any substantive differences), blinding
(where appropriate), use of intention to treat analysis,
completeness of follow-up, compliance, reliability by
using a priori estimation of sample size, and generali-
sability by using a description of the sample recruited.
Adequacy of randomisation was assessed with sub-
questionsexamining information onsequencegenera-
tion, the process of allocation, and allocation conceal-
ment.
Statistical analysis
To minimise the possibility of bias, we combined data
onindividualpatientsandaggregatedatainatwostage
approach.
26 Data on individual patients were reduced
to aggregate data to allow studies with only aggregate
datatobecombinedwiththosewithdataonindividual
patients.Unlessspecificallystated, all estimatesshown
arefromallavailabledata(bothindividualpatientdata
and aggregate data). Point estimates and 95% confi-
dence intervals were calculated for individual studies
at each time point. Differences in effect estimates
between trials and the predefined subgroups of
patients are displayed with odds ratio plots, with het-
erogeneity investigated by using Cochran’sQ
27 and I
2
statistics.
28 Subgroup analyses to explore the causes of
heterogeneity were undertaken if the P values of these
testswere<0.1.Differencesbetweenstudiescontribut-
ing data on individual patients and those with only
aggregate data were examined in the same fashion to
check that the latter results were consistent with those
for which we received individual data. Limited data
were available for studies comparing Mirena with
endometrial destruction, so we compared Mirena
with first and second generation studies combined as
well as separately. We used assumption-free “fixed
effect” methods to combine dichotomous outcome
measures and estimate pooled odds ratios using the
method of Peto,
29 and, for continuous variables, calcu-
lated weighted mean differences
30 at each time point.
Data at less than 12 months were combined and are
described as results at six months. Results from the
limited number of studies with follow-up longer than
twoyearsarenotreferredtointhetextbutaregivenin
the appendices (see bmj.com).
Theprimaryoutcomemeasureofdissatisfactionwas
investigated comprehensively by using received data.
Results at 12 months, when most studies had collected
data, were used as the focus for analysis. When
responses were not available at this time point, data
were substituted, in the first instance, from two years
and failing that six months.Estimates ofdissatisfaction
atanytimewerealsoexamined,alongwithananalysis
allowing for the correlation of the repeated measure-
ments using generalised estimating equations (data on
individuals patient only).
31 If we could not directly
compare treatments, we made indirect estimates
32
using a logistic regression model
33 allowing for trial
and treatment.
34 For example, we estimated the effect
forthecomparisonofhysterectomyversussecondgen-
eration endometrial destruction using the common
comparators of first generation endometrial destruc-
tion and Mirena. It should be noted that for this
  Dickersin
37
  Crosignani
31
  O'Connor34
  Pinion
35
  Dwyer
32
Total (95% CI)
Heterogeneity: χ
2=1.15, df=4, P=0.89; I
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Fig 3 | Dissatisfaction at 12 months: hysterectomy v first generation endometrial destruction
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tematic differences between the sets of trials that
could bias the indirect measure.
32
Access to data from individual patients also allowed
theinclusionofpatientlevelcovariatestoexaminepos-
sible predictors of dissatisfaction. Firstly, we consid-
ered covariates individually, while allowing for
differences between trial estimates by including this
parameter in the model. If considered statistically
important (P<0.1), we included covariate parameters
together in a multivariable analysis to examine
adjusted estimates. In addition to the analysis of the
primaryoutcomemeasuredescribedabove,asa sensi-
tivity analysis, we also used data from individual
patients to explore the effect observed in compliance
ratesforcomparisonsbetweenfirstandsecondgenera-
tionendometrialdestruction(unfortunatelytherewere
insufficient data to extendthis analysis to comparisons
withMirena).Forexample,forthosewomenwhowere
“satisfied”withtreatmentbutsubsequentlyunderwent
a hysterectomy, positive responses were substituted
with negative ones. The relation between dissatisfac-
tion and responses from the SF-36 quality of life ques-
tionnaire was examined at the patient level by using a
regression model allowing for trial. We used Revman
v5.0 (Cochrane Collaboration, Denmark) and SAS
v9.2 (SAS Institute, Cary, USA) software for analyses.
RESULTS
Trials and patients
We identified 556 potentially relevant citations by
electronic searches. After detailed evaluation, 30 trials
wereeligibleforinclusioninthereview(fig1).Ofthese
trials,sevencomparedhysterectomywithendometrial
destruction techniques. Six of these studies involved
first generation techniques.
1835-39 The seventh study
used a combination of first and second generation in
equal proportions
40 and was included here as a first
generation comparison, with a sensitivity analysis per-
formed without the trial. One study compared hyster-
ectomywithMirena.
41Fourteenstudiescomparedfirst
generation endometrial destruction techniques with
second generation techniques,
1942-54 and eight studies
compared Mirena with endometrial destruction, three
of which were first generation
205556 and five second
generation.
2157-60 Appendix 2 on bmj.com shows the
characteristics of these studies. Data from a further
five studies (including one unpublished study),
61-64
which involved comparisons within first and second
generation endometrial destruction, were also
received.
Trials that compared hysterectomy with endo-
metrial destruction and those that compared first and
second generation endometrial destruction involved
women of a similar age, with average ages of 40.6
Table 1 |Results from regression analysis comparing satisfaction response with results from SF-36 quality of life
questionnaire at 12 months
SF-36
domain
Change from baseline Absolute
No of
women Mean (SD)
Difference* (95%
CI) P value
No of
women Mean (SD) Difference* (95% CI) P value
General health:
Dissatisfied 71 −4.7 (14.2)
7.4 (3.1 to 11.8) <0.001
91 60.3 (20.5)
12.5 (8.5 to 16.6) <0.001
Satisfied 507 5.7 (17.0) 642 77.7 (17.8)
Physical function:
Dissatisfied 70 0.4 (19.4)
2.8 (−2.6 to 8.3) 0.3
89 78.1 (27.2)
10.9 (6.7 to 15.1) <0.001
Satisfied 497 6.0 (20.7) 637 91.0 (16.6)
Role physical:
Dissatisfied 71 5.3 (51.6)
17.4 (5.3 to 29.4) 0.005
90 60.8 (45.1)
24.0 (17.0 to 31.0) <0.001
Satisfied 504 25.2 (44) 641 88.4 (27.9)
Role emotional:
Dissatisfied 71 4.2 (54.6)
15.0 (2.9 to 27.0) 0.02
90 61.1 (44.2)
23.4 (16.3 to 30.4) <0.001
Satisfied 505 18.2 (44.4) 641 87.4 (28.2)
Mental health:
Dissatisfied 71 −2.1 (22.7)
10.5 (5.4 to 15.6) <0.001
90 58.5 (21.6)
16.9 (12.8 to 21.0) <0.001
Satisfied 504 7.6 (18.7) 638 76.9 (17.1)
Social function:
Dissatisfied 70 4.9 (26.2)
6.7 (0.9 to 12.5) 0.02
90 61.0 (24.2)
17.6 (13.5 to 21.7) <0.001
Satisfied 471 11.6 (21.2) 629 85.5 (18.6)
Vitality:
Dissatisfied 70 6.5 (23.7)
8.5 (2.4 to 14.6) 0.006
91 43.6 (23.1)
18.9 (14.1 to 23.8) <0.001
Satisfied 503 15.7 (22.9) 637 65.2 (21.0)
Pain:
Dissatisfied 71 6.4 (34.3)
9.1 (0.8 to 17.4) 0.03
91 57.6 (27.2)
20.2 (14.7 to 25.6) <0.001
Satisfied 504 20.1 (31.4) 642 81.0 (23.4)
*Adjusted for study.
RESEARCH
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trials comparing Mirena with endometrial destruction
were slightly older, with an average age of 43.6 (SD
3.5). Eligibility criteria for women with uterine pathol-
ogy varied between trials; inclusion of women with
fibroids was generally limited by size or number of
the fibroids. When affected women were included,
they amounted to a maximum of 30% of the women
in each individual study.
We received a high proportion of data from trials
involving hysterectomy (7/8 studies, 1278/1363
women)andlessfromtrialsofendometrialdestruction
techniques (7/14 studies, 1359/2448 women) and
thosethatcomparedMirenawithendometrialdestruc-
tion (3/8 studies, 177/494 women) (see appendix 2 on
bmj.com). Overall, we received some data on indivi-
dual patients from 65% (2814/4305) of women
involved in the trials, although only eight studies
were able to provide all requested
variables.
3637424346495460 The remaining studies had
some missing information, with limited details on fol-
low-upofpatientscoveringsubsequentoperations(for
example, hysterectomy after Mirena). Details on how
we used data from studies providing data from indivi-
dual patients are in the section on statistical analysis.
Study quality
Themethodologicalqualityofthe studieswasvariable
(fig 2 and appendix 3 on bmj.com). More than half the
studies failed to give adequate information about their
randomisationprocedureanddetailsofallocationcon-
cealment. There was a general lack of true intention to
treat analysis, with some studies stating that an inten-
tion to treat had been performed yet analysing only
those women who had received treatment. For four
studies that reported per protocol analyses,
43464958
intention to treat analyses were undertaken with the
available data on individual patients, although it was
notalwaysclearifpatientswhodeviatedfromprotocol
werefollowedupcorrectlyinthesecases.Smallsample
sizes often lacked a sensible justification, especially in
studies involving Mirena. In the nine trials involving
Mirena, only four had more than 80% of women with
Mirena in situ 12 months after randomisation.
Dissatisfaction as an outcome measure
Data from four studies that provided data from indivi-
dual patients on both outcomes
36495158 showed that
satisfied patients had significantly increased scores in
sevenofeightdomainsoftheSF-36qualityoflifeques-
tionnaire when compared with dissatisfied patients in
the analysis of change from baseline scores, including
the general health perception (7.4 points, 95% confi-
dence interval 3.1 to 11.8, P<0.001) and mental health
(10.5 points, 5.4 to 15.6, P<0.001) domains (table 1).
Differences from absolute values (not adjusted for
baseline score) were highly significant (P<0.001) in
all eight domains in favour of satisfied patients.
Effectiveness in reducing dissatisfaction with treatment
Hysterectomy v first generation endometrial destruction—
More women were dissatisfied at 12 months after first
generation endometrial destruction than after hyster-
ectomy (13% (57/454) v 5% (23/432); odds ratio 2.5,
1.5 to 3.9, P<0.001) (fig 3), with no significant hetero-
geneity between study estimates (P=0.9, I
2=0%). This
estimate of effect size was consistent with, although
slightly less than, the estimate from the repeated mea-
sures analysis (individual patient data only) over all
time points (3.8, 2.2 to 6.5, P<0.001) and an analysis
using dissatisfaction at any time point (3.4, 2.1 to 5.3,
P<0.001). There was no evidence of any differences
betweensubgroups(seedatacollectionandstudyqual-
ity assessment section),including between studies pro-
vidingindividualpatientdataoraggregatedata(testfor
heterogeneity P=0.9).
First v second generation endometrial destruction techni-
ques—Similar rates of dissatisfaction were seen with
first and second generation endometrial destruction
(12% (123/1006) v 11% (110/1034); odds ratio 1.2,
0.9 to 1.6, P=0.2; test for heterogeneity P=0.7, I
2=0%)
(fig 4). Comparable estimates were obtained from the
repeated measures analysis of data from individual
patients (1.2, 0.8 to 1.7, P=0.3), the analysis of dissatis-
faction at any time (1.2, 0.9 to 1.6, P=0.2), and an ana-
lysis adjusted for patients who went on to receive
hysterectomy(1.3,0.9to1.7,P=0.1).Resultswerecon-
sistent over all subgroups, including those studies pro-
viding data from individual patient or only aggregate
data (test for heterogeneity P=0.8).
Mirena v endometrial destruction techniques—Rates of
dissatisfaction with Mirena and second generation
endometrial destruction were similar (18% (17/94) v
23% (23/102); odds ratio 0.8, 0.4 to 1.5, P=0.4) (fig 5).
The combined estimate of this and the one study that
compared Mirena with first generation endometrial
destruction
20 (test for differences between subgroups
P=0.2) also showed no evidence of a difference (0.9,
0.5 to 1.8, P=0.9; test for heterogeneity over all studies
P=0.1, I
2=54%). Overall rates of dissatisfaction were
17% (22/128) for Mirena and 18% (25/137) for both
first and second generation endometrial destruction.
Lack of data from individual patients prohibited any
further investigation of subgroups or repeated mea-
sures. Sensitivity analysis performed without two stu-
dies that used surrogates for dissatisfaction
Table 2 |Results from logistic regression analysis with dissatisfaction at 12 months as
outcome. Figures are odds ratios* (95% confidence intervals)
Individual estimates† Hysterectomy
1st generation
endometrial destruction
2nd generation
endometrial destruction
Uterine cavity length (≤8 v
>8 cm)
— 0.97 (0.38 to 2.4), P=0.9 0.59(0.38to0.93),P=0.02
Age (≤40 v >40 years) 2.3 (0.66 to 7.9), P=0.2 1.2 (0.81 to 1.8), P=0.4 1.3 (0.87 to 1.9), P=0.2
Fibroids/polyps(absencev
presence)
0.51 (0.14 to 1.9), P=0.3 1.2 (0.55 to 2.4), P=0.7 0.36 (0.12 to 1.1), P=0.07
Parity(nullparousvparous) — 1.3 (0.36 to 4.4), P=0.7 0.84 (0.33 to 2.2), P=0.7
Baseline bleeding score
(≤350 v 350)
— 0.73 (0.27 to 1.97), P=0.5 0.96 (0.48 to 1.9), P=0.9
*Odds ratio <1 favours first subgroup listed—that is, women have reduced dissatisfaction.
†After adjustment for study.
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did not change the findings.
Indirect comparisons of hysterectomy with second genera-
tion endometrial destruction techniques and Mirena—Indir-
ect estimates (fig 6) suggest that hysterectomy is also
preferable to second generation endometrial destruc-
tion(5%(23/432)v11%(110/1034);oddsratio2.3,1.3
to 4.2, P=0.006) in terms of patients’ dissatisfaction.
This was confirmed by the repeated measures analysis
(individualpatientdataonly)overallthreetimepoints
(3.1, 1.6 to 5.9, P<0.001).The evidence to suggest hys-
terectomyispreferabletoMirenawasweaker(5%(23/
432) v 17% (22/128); 2.2, 0.9 to 5.3, P=0.07), but given
thelackofprecisionfromMirenacomparisonsthiswas
not a surprising result and should be interpreted cau-
tiously.
Predictors of dissatisfaction—For second generation
endometrial destruction, data from individual patients
showed that the length of the uterine cavity was the
strongest predictor of dissatisfaction (P=0.02), with
shorter cavities (≤8c mv >8 cm) being associated with
reduced rates (odds ratio 0.6, 0.4 to 0.9; P=0.02)
(table 2). Absence of fibroids/polyps also showed a
trend towards reduced dissatisfaction (P=0.07),
although no further adjusted estimates including both
parameters were attempted as only three studies had
data on fibroids/polyps. There were no convincing
associationswithanyofthevariablesforhysterectomy
or first generation endometrial destruction.
Effectiveness in improving other outcomes
Hysterectomyv endometrial destruction andMirena—These
comparisons focused on recovery times and quality of
life because estimates of postoperative menstrual
blood loss are redundant after hysterectomy (see
appendix 2 on bmj.com). Endometrial destruction
offered quicker surgery (weighted mean difference
32 minutes, 30 to 34 minutes, P<0.001), shorter hospi-
tal stay (3.0 days, 2.9 to 3.1 days, P<0.001), faster
recovery periods (time to return to normal activities 5.
2 days, 4.7 to 5.7 days, P<0.001), and less postopera-
tive pain (2.5 points, 2.2 to 2.9 points, P<0.001),
although estimates of differences for some of these
results should be used with caution given the high
variability between studies (see appendix 4 on
bmj.com). One study suggested no obvious difference
in EQ-5D utility score,
40 while another suggested dif-
ferences in favour of hysterectomy in the general
health (9.6 points, 5.7 to 13.5 points, P<0.001), social
functioning (24 points, 21 to 27 points, P<0.001), and
vitality (13 points, 9.3 to 16 points, P<0.001) domains
of the SF-36 questionnaire (change from baseline).
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Relativelyfewperioperativeadverseeventswereasso-
ciated with hysterectomy (0.5%-2% each), but urinary
tract infections were more common (8%, 43/530) than
with endometrial destruction (2%, 9/585) (odds ratio
4.4,2.5to7.8,P<0.001).Ofthewomenwhowereiniti-
ally treated with endometrial destruction, 15% (38/
246) had undergone a hysterectomy by two years.
There were no differences in EQ-5D scores at six or
12monthsinthesinglestudycomparinghysterectomy
with Mirena (see appendix 5 on bmj.com), while the
only significant effect observed in the SF-36 question-
naire was in the pain domain (change from baseline),
favouringhysterectomy(weightedmeandifference9.6
points, 2.7 to 16.6 points, P=0.007). All results were
consistent over subgroups.
First v second generation endometrial destruction techni-
ques—The proportion of women with amenorrhoea
or still experiencing heavy bleeding was similar in
both groups at all time points, apart from at two
years, where there was a difference of borderline sig-
nificance in favour of second generation techniques
(odds ratio 0.64, 0.41 to 0.99, P=0.04, for amenorrhea;
0.54, 0.30 to 0.97, P=0.04, for heavy bleeding) (see
appendix6onbmj.com).Changefrombaselineanaly-
sis of bleeding scores showed no evidence of a differ-
enceatanyofthetimepoints.Twostudies
4951usingthe
SF-36 questionnaire and one small study
42 using the
EQ-5D questionnaire showed no consistent difference
between first and second generation techniques in
terms of change from baseline results. Second genera-
tion endometrial destruction was quicker (weighted
mean difference 14.5 minutes, 13.7 to 15.3 minutes,
P<0.001) and less likely to require general anaesthesia
(odds ratio 0.16, 0.12 to 0.20, P<0.001), although
highly significant heterogeneity makes estimates diffi-
culttointerpret.Lower useofgeneralanaesthesiawith
second generation endometrial destruction translated
toaslightlyquickertimetonormalactivities(weighted
meandifference0.48days,0.20to0.75days,P<0.001)
andtimetoreturntowork(1.36days,0.69to2.03days,
P<0.001). Postoperative pain was similar after either
method. Adverse events were relatively low in both
groups (<2% each), but perioperative complications
such as uterine perforation (odds ratio 0.20, 0.07 to
0.57, P=0.003), excessive bleeding (0.14, 0.03 to 0.55,
P=0.005), fluid overload (0.12, 0.04 to 0.36, P<0.001),
and cervical laceration (0.12, 0.05 to 0.33, P<0.001)
were lower with second generation techniques. The
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Fig 4 | Dissatisfaction at 12 months: first v second generation endometrial destruction
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omy was lower for second generation endometrial
destruction, but these differences were not large
enough to be significant within the first two years
(odds ratio 0.77, 0.47 to 1.24, P=0.3, at 12 months;
0.68, 0.41 to 1.13, P=0.1, at two years). Overall rates
were 3% (74/2265) and 8% (71/939) at these time
points. Any differences among subgroups were con-
fined to single time points only. Results from studies
providing data from individual patients were consis-
tent with those with only aggregate data.
Mirena v endometrial destruction techniques—More
women experienced heavy bleeding after endometrial
destruction at six months (odds ratio 4.3, 1.8 to 10.6,
P=0.001) and at two years (13.0, 2.0 to 84.2, P=0.007),
although not at 12 months (1.4, 0.6 to 2.97, P=0.5),
when the largest number of women was evaluated
(seeappendices7and8onbmj.com).Ratesofamenor-
rhoea were similar at all time points. Change in bleed-
ing scores favoured endometrial destruction only at
12 months (weighted mean difference 38 points, 15 to
60 points, P<0.001). Other outcome measures could
not separate the two treatments. Two studies provided
SF-36 change from baseline scores, and no differences
were found in any of the domains.
5860 The number of
women subsequently undergoing a hysterectomy was
similar at each time point; rates at 12 months were 2%
(2/86) for endometrial destruction and 7% (6/89) for
Mirena (odds ratio 0.36, 0.09 to 1.48, P=0.2). A high
proportionofwomenoriginallyprescribedMirenadis-
continued use of this treatment: 16% (30/191) at
12 months rising to 28% (29/105) by two years.
Reported adverse events were low with Mirena; only
around 3% reported an expelled or migrated coil
within the first month. These results were from studies
of first and secondgenerationstudies combined,when
first generation data existed, and were consistent over
both types of endometrial destruction.
DISCUSSION
Main findings
Inwomenundergoingsecondlinetreatmentforheavy
menstrual bleeding, both first and second generation
endometrial destruction techniques were associated
with greater dissatisfaction than hysterectomy,
althoughrateswerelowforalltreatmentsandabsolute
differences were small. Recovery times and length of
hospitalstaywerelongerforhysterectomy.Dissatisfac-
tion levels with second generation techniques were
slightly lower than those associated with first genera-
tion techniques. In addition, second generation meth-
ods were quicker, associated with faster recovery
times, and associated with fewer adverse procedural
events and could be carried out under local anaesthe-
sia. Fewer women subsequently underwent hysterect-
omy after second generation compared with first
generationendometrialdestruction,butthisdifference
was not significant. Shorter uterine cavity length was
associated with lower levels of dissatisfaction for sec-
ondgenerationendometrialdestruction.Comparisons
of endometrial destruction with a levonorgestrel
releasing intrauterine system (Mirena) suggest com-
parable efficacy, although studies of Mirena were gen-
erally small and consequently imprecise. Substantial
discontinuation of use of Mirena was noted and
makes interpretation of findings for this treatment dif-
ficult.Theprimaryoutcomemeasureofdissatisfaction
with treatment was shown to be strongly related to
reduced quality of life.
Strengths and limitations
Accesstodatafromindividualpatientsenabledamore
rigorous analysis than is possible from published data.
We used optimal methods, complying with guidelines
on reporting of systematic reviews and meta-
analyses.
65 An extensive literature search was con-
ducted, with no language restrictions, minimising the
riskofmissinginformation.Thecollectionofdatafrom
individual patients allowed us to use previously unre-
ported data, improve the assessment of study quality,
standardise outcome measures, undertake intention to
treat analysis, and use optimal analytical methods.
Subgroup, repeated measures, and multivariable ana-
lyses would not have been possible without the collec-
tion of individual data.
We were unable to retrieve individual data from at
least 35% of randomised women because researchers
did not agree to collaborate or could not be contacted.
The data that we did receive were sometimes incom-
plete and on occasions failed quality checks and so
were unusable. The review’s inferences are also lim-
ited by the inconsistent outcome measure used across
trials: studies involving endometrial destruction and
Mirena focused on comparing reduction in bleeding,
whilehysterectomytrialsfocusedonwomen’ssatisfac-
tion, quality of life, and use of resources.
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We found that more women were dissatisfied after
endometrial destruction than after hysterectomy,
thoughthisshouldbeplacedincontextoflongeroper-
ating time, total hospital stay, and recovery period for
hysterectomy. Rates of dissatisfaction were relatively
low for endometrial destruction, and it is an effective
alternativefor women with abnormal uterine bleeding
who do not want amenorrhoea. While this review has
shown that hysterectomy is a relatively safe operation,
other studies with a more comprehensive follow-up of
largepopulationshaveshownhigherlevelsofmorbid-
ity after hysterectomy.
6 In contrast, endometrial
destruction has low rates of complication.
66 All these
factors need to be taken into consideration when con-
sidering any potential benefit of hysterectomy.
Wefoundthatsecondgenerationtechniques,suchas
thermal balloon ablation (Thermachoice and
Cavaterm),
466768 the Novasuredevice,
48 or microwave
(Microsulis),
5169wereatleastaseffectiveasfirstgenera-
tion techniques. Moreover, they are simpler and
quicker, require less skill on the part of the operator,
and can be attempted under local anaesthetic. Impor-
tantly, fewer operative complications have been
recorded. Thus they are clearly preferable to first gen-
eration techniques. The association of shorter uterine
cavityandlowerdissatisfactionwithsecondgeneration
endometrial destruction could be because endoscopic
treatment is technically more difficult, though given
the borderline statistical significance it could also
have arisen by chance.
The comparisons involving Mirena were encoura-
ging, and given that it is a relatively cheap and mini-
mallyinvasiveprocedure,itcouldbeconsideredfirstif
drugtreatmentforheavybleedingfails.
70Itcouldeven
be an alternative to oral drug treatment as a first line
agent, but we did not examine this question in our
review. The current body of evidence comparing Mir-
enawithmoreinvasivetechniques,however,islimited
and prohibits us making any strong conclusions about
the current findings of this treatment. Furthermore,
research on Mirena presents some specific difficulties
in interpretation because of the high proportion of
women discontinuing treatment. This can be seen in
the trial by Hurskainen et al,
4171 which compared Mir-
ena with hysterectomy. While the study was well
conducted and reported, the lack of further investiga-
tion into the analysis of the primary outcome measure
(EuroQol EQ-5D) made the interpretation that there
was no evidence of a difference questionable. Of the
119 women allocated to Mirena, 24 (20%) had under-
gonehysterectomybeforethemainanalysistimepoint
at 12 months, with a further 13 (11%) no longer using
the Mirena. Unfortunately, missing data from indivi-
dualpatientsinthistrialmeantwecouldnotinvestigate
further.
Implications for practice
Our review provides evidence that hysterectomy
reduces dissatisfaction compared with endometrial
destruction, and this information should be used as
part of consultation with women making a choice
about treatment options when initial drug treatment
failstocontrolheavymenstrualbleeding.Endometrial
destruction is satisfactory for a high proportion of
women, but, if complete cessation of bleeding is
sought, then hysterectomy could be offered. Although
the evidence is not strong, our findings concur with a
recent NICE recommendation that women should be
offered Mirena before more invasive procedures, par-
ticularly as this can be offered in primary care.
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Implications for research
Further investment in a randomised controlled trial
comparing hysterectomy with second generation
endometrial destruction would be of limited value,
giventhesimilarefficacyoffirstandsecondgeneration
techniques.Questionsremainaboutthelongtermclin-
ical effectiveness of all the treatments; evidence from
trialswithlongertermfollow-up(fouryearsormore)is
limited to a handful of studies involving differing
comparisons.
406972737174 Mirena, in particular, versus
alternativeformsofsurgicaltreatmentrequiresfurther
research. While the small studies included in this
review have indicated promising results for this treat-
ment, the substantial levels of non-compliance make
interpretation of outcomes difficult and casts some
doubt on the equivalent efficacy conclusions. The
cost effectiveness of all these treatments is currently
being examined in a concurrent study. Issues such as
discontinuation of Mirena will be an important factor.
Meta-analysis of data from individual patients is an
extremely powerful tool if used correctly
75 and pro-
videsthemostdefinitivepossiblesynthesisoftheavail-
able evidence. Such collaborative meta-analyses are
well established in cancer research and have greatly
influenced clinical practice, resulting in striking
improvements in, for example, survival after breast
cancer.
28 Clinicians in specialty groups, such as gynae-
cology, need to be aware that contributing data from
individualpatientsiscertainlyasimportantasconduct-
ing the original research, if not more so. Consensus on
optimal outcome measures would also be helpful for
meta-analysis.
We thank all authors of identified trials for sending us their trial data and
the British and European Societies of Gynaecological Endoscopy for their
support and help with the review.
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Less invasive alternatives to hysterectomy for the treatment of heavy menstrual bleeding,
such as endometrial destruction and the levonorgestrel releasing intrauterine system
(Mirena), have become increasing popular
WHAT THIS STUDY ADDS
More women are dissatisfied after first or second generation endometrial destruction
techniques than after hysterectomy, although rates are low after all treatments
Second generation non-hysteroscopic endometrial destruction techniques are preferable to
first generation techniques
Dissatisfaction with treatment in studies of heavy menstrual bleeding is associated with
reduced quality of life
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